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Abstract. Arterial hypertension is widespread in the population of workers. Stress at work has a significant impact on the 
emergence of many psychosomatic diseases including arterial hypertension. The aim of this research is to show the 
influence of professional stress on the occurrence of arterial hypertension, its complications and the permanent working 
ability of exposed workers in construction. The survey covered 1900 construction workers. The standardized questionnaire 
has assessed the level of stress and professional stressors in their workplaces. The survey group consisted of 1350 workers 
whose level of total professional stress index (OSI) was over 60, and a control group of 550 workers with an OSI level below 
60. The prevalence of arterial hypertension and its complications is statistically significantly more frequent in the examined 
than in the control group.  In the investigated group, a statistically significant number of workers were registered, who, due 
to their complete loss of working ability, were sent to the disability commission. With an increase in OSI values above 71, 
the number of workers with complete loss of working capacity is significantly increased in relation to the number of workers 
who are capable of working. Professional stress is a significant factor that affects the occurrence of arterial hypertension, its 
complications on vital organs, which lead to a complete permanent loss of working ability of exposed workers in 
construction. 
Key words: professional stress, arterial hypertension, complications of arterial hypertension, work ability, 
construction. 
Introduction

 
Stress at work is expanding and it has a major impact on 
the emergence of many psychosomatic diseases includ-
ing arterial hypertension [13]. Arterial hypertension is 
widespread in the population of workers [46] and rep-
resents a significant medical and economic problem 
[7,8]. Our previous research has shown a significant 
impact of stress on the work on temporary inability to 
work with workers with arterial hypertension [9]. Par-
ticularly important is the question of the impact of stress 
on the long-term ability of exposed workers.  
Aim 
The purpose of this research is to demonstrate the im-
pact of professional stress on the occurrence of arterial 
hypertension, its complications and the permanent 
working ability of the exposed workers in construction 
industry.  
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Methodology 
The survey covered 1900 construction workers. In all 
respondents, the use of a standardized questionnaire 
with the approval of the author was performed by an 
analysis of stress factors at the workplace and the cal-
culation of the overall professional stress index (OSI). 
This method is based on the application of a workplace 
questionnaire containing 9 areas whose responses are 
graded with a scale of 0 to 2, where 0 means "not pre-
sent", while 2 means "very present". The application of 
the computer program determined the total Occupa-
tional Stress Index (OSI score), which represents the 
total stress on stressful working conditions, as well as 
the burden on certain groups of professional stressors. A 
standardized questionnaire was written by Dr. Karen 
Belkić [10], who divided the stresses in the workplace 
into 7 groups (high job demands, rigor, conflict, sub-
contract, exposure to hazards, time limit, and exposure 
to noxiousness). The questionnaire encompasses 79 
factors which are divided into a two-dimensional ma-
trix, where in the vertical axis is the level of transmis-
sion of the information represented in a human (infor-
mation reception, decision-making, operation and gen-
eral level) and on the horizontal axis are the aspects of 
stress (sub-load, high requirements, time less, avoidance 
of danger and conflicts). Each element has a set of co-
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ordinates so that it is possible to make a total sum of all 
aspects where the sum of the sums of all elements 
makes a total OSI score that quantifies the total burden 
of professional stresses. Each element counts from 0 to 
2 points (0  no presence, 2  strong presence), so the 
biggest score is for the highest exposure in the 
workplace. The sum of all elements of each aspect of 
stress at a certain level of information transfer is 
calculated, as well as the total sum of a certain aspect of 
stress at all levels of information transfer. Aspect 
underload implies acceptance of similar signal, 
receiving rare signals, working alone without the need 
to communicate with other people, making decisions 
automatically based on the information received, the 
execution of the same, simple tasks, fixed salary 
regardless of our work, the inadequacy of wages for the 
environmental needs of workers and their family, failure 
to progress and lack of recognition for work, 
monotonous work. The high demand aspect includes the 
existence of several sources of information at the same 
time, diverse information, primary visual observation, 
high flow of incoming information, three sensory 
stimulus at the same time, the need for communication 
at work, complex and quick decisions affecting 
associates, pay for performance, lack of pause, shift and 
night work, and lack of holidays. The aspect of 
constraints (rigor) involves detecting all incoming 
signals, performing tasks according to strictly defined 
standards, fixed position during work, doing work in a 
cramped, skilled work space, limited influence on 
decision making with whom the job is shared. External 
time pressure (time limit) implies the impossibility of 
delaying decisions, reduced ability to control task 
execution, the need for speeding up the work, and the 
existence of a time limit for performing some work. 
Exposure to external noxious agents means exposure to 
blinding light, flashes, noise, vibrations, temperature 
extremes, gases, vapors, dust, and lifting loads. Avoid-
ance of danger (an aversion) as an element of mental 
stress involves constant readiness to avoid possible seri-
ous consequences, presence visually disturbing scenes 
and events, work in the presence of flammable sub-
stances, an accident, testifying in court for an accident 
at work. Conflicts mean that there is an unclear differ-
ence between various incoming signals, the lack of es-
sential information for decision making, the obtaining of 
contradictory information, the confrontation with unex-
pected events that require the change of the previous 
work plan, creating conflict and uncertainty in decision 
making, interruptions in the work of other people, 
working atmosphere burdened with interpersonal con-
flicts, lack of support and assistance from colleagues, 
inability to progress in the profession, work relationship 
at a certain time or threat of cancellation, violation of 
one's own norms and rules of conduct. The Professional 
Stress Index (OSI) is the main sum of the whole model 
and gives the characteristics and size of stress in the 
workplace. In relation to the value of OSI, the respond-
ents in this study are divided into two groups. The ex-
amined group consisted of 1350 construction workers 
from several companies who were exposed to stress at 
work, with an OSI value of over 60, and were mainly 
workers working at height, handling construction ma-
chinery and exposed to increased psychophysical efforts 
and the effects of physical and chemical harm. The 
control group consisted of 550 administrative workers 
from several construction companies who worked at 
workplaces and in conditions where the OSI was below 
60. The average age of the group was 53.8 ± 10.5 years 
and control group workers 54.7 ± 11,5 years, which 
does not represent a statistically significant difference 
(p> 0.05). In the examined group, 51.3% were smokers, 
and 48.9% of the workers constantly consumed ciga-
rettes, which is not statistically significant (p> 0.05). 
Blood pressure was measured in all workers. Chronic 
elevations in blood pressure over 140/90 mm Hg were 
considered as arterial hypertension. In the case of work-
ers with arterial hypertension, a detailed analysis of the 
health status and assessment of the work ability for the 
work that was performed at that moment was per-
formed. In addition to work, personal, family and social 
history was gathered, data on problems including labor-
atory tests (sedimentation of erythrocytes, blood test 
results, urine examination, glycemia, cholesterol, tri-
glycerides, electrolytes, urea, creatinine, acidum 
uricum), EKG, echocardiographic examination, physical 
exercise test with determination of the consumption of 
oxygen during the test, ultrasound examination of the 
kidney. In relation to complications of arterial hyperten-
sion, workers are classified into one of five groups: 
1. Arterial hypertension without complications - in 
case that no complications are found on vital organs, 
2. Arterial hypertension with heart complications - in 
case of heart rhythm disturbances, coronary disease, 
hypertrophy, or myocardial left ventricular dilation, 
3. Arterial hypertension with complications in the eye 
bottom - in case of changes in blood vessels of the 
retina, 
4. Arterial hypertension with complications on the 
central nervous system, 
5. Arterial hypertension with complications on other 
organs - in the event of complications on other or-
gans (kidney, peripheral blood vessels). 
Based on the analysis of working conditions, work-
ing environment, health status and estimation of the 
functional capacity of the cardiovascular system, an 
opinion was given on the working ability of each re-
spondent. The results are statistically processed and 
shown in the table. 
Results 
By analyzing the demands of jobs, the presence of 
noxious agents and the analysis of professional stressors 
in workplaces, it has been noticed that the workers of 
the investigated group were exposed to a statistically 
significantly higher level of the index of total profes-
sional stress (85.89 ± 4.21, min = 60.5, max = 90) 
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groups (55.53 ± 3.92, min = 45.5, max = 59.5). Values 
for all groups except the work stressors, stress from the 
group of a time limit, a statistically significantly higher in 
the experimental compared to control group (Table 1). 
Arterial hypertension is statistically significantly 
more frequent among the workers in examined group 
(40.3%) compared to control group workers (24.1%) (p 
<0.05). Arterial hypertension without complications on 
vital organs was statistically significantly more common 
among examined workers (30.9%) compared to control 
group workers (19.1%) (p <0.05). Among the compli-
cations of this disease in both groups dominated by 
changes in the heart and the eyelid (Table 2). 
By monitoring the prevalence of arterial hyperten-
sion in relation to the work experience in the examined 
group, an increase in prevalence with years of service is 
recorded as both arterial hypertension without compli-
cations and arterial hypertension with complications. 
The prevalence of arterial hypertension without compli-
cations but also with complications on vital organs sta-
tistically significantly increases in groups of workers 
with a working experience over 21 years (Table 3). 
The analysis of the the results of the assessment of 
working capacity showed that in the tested group there 
is significantly higher number of workers sent to the 
disabled workers’ committee because of a total loss of 
working ability in comparison to the control group. In 
the control group, there was a statistically significant 
increase in the number of workers who were able to 
continue their work in relation to the tested group of 
workers (Table 4). 
By monitoring the results of the evaluation of the 
work ability in relation to the value of the index of pro-
fessional stress, it is noticed that with the increase in the 
OSI level, the number of workers sent to the disabled 
workers’ committee due to complete loss of working 
ability is increasing. The number of workers with com-
plete loss of working ability is statistically significantly 
increased in the subgroups of workers who are exposed to 
OSI over 71, in which statistically significantly higher 
number of workers with complete loss of working ability 
are registered in relation to the number of workers able to 
work (Table 5). 
Table 1 Values of professional stressors and the total index of professional stress at the control and examination groups. 
Professional stressors Examined group Control group p 
X SD X SD 
High job requirements 19.34 5.15 10.05 4.27 <0.001 
Strictness  15.42 2.02 10.13 3.68 <0.001 
Conflict  16.57 4.74 9.38 2.58 <0.001 
Underload  5.98 1.64 11.71  3.98 <0.001 
Exposure to noxiousness 12.21 5.75 6.23 1.58 <0.001 
Time limit  7.13 1.81 6.72 1.75 n.s. 
Exposure to noxious agents  9.24 1.48 1.31 1.10 <0.001 
OSI total  85.89 4.21 55.53 3.92 <0.001 
n.s. difference is not significant 
Table 2 Prevalence of arterial hypertension in the examined and control group 
 Examined group 
N=1350 
Control group 
N=550 
p 
Number % Number % 
Arterial hypertension without complications 418 30.9 105 19.1 p<0.05 
Arterial hypertension with complications on the heart 55 4.1 13 2.4 n.s. 
Arterial hypertension with complications on the eyelet 50 3.7 12 2.2 n.s. 
Arterial hypertension with complications on the central nervous system 15 1.1 2 0.4 n.s. 
Arterial hypertension with complications on other organs 5 0.4 1 0.2 n.s. 
Total 543 40.3 133 24.1 p<0.05 
n.s. difference is not significant 
Table 3 Arterial hypertension in the examined and control group in relation to the work experience. 
Working 
expirience 
(years) 
Examined group Control group p 1 p2 
N Hypertension without 
complications 
Hypertension 
with complications 
N Hypertension without 
complications 
Hypertension 
with complications 
n % n % n % n % 
<10 340 57 16.7 13 3.82 139 25 17.9 5 3.6 n.s n.s 
1120 338 61 18.1 17 5.03 137 25 18.3 8 5.8 n.s n.s 
2130 345 145 42.0 48 13.9 140 27 19.3 8 5.7 <0.05 <0.05 
3140 327 155 47.4 47 14.4 134 28 20.9 7 5.2 <0.05 <0.05 
Total 1350 418 30.9 125 9.2 550 105 19.1 28 5.1 <0.05 <0.05 
p1  statistical significance of difference between test and control group in the presence of arterial hypertension without complications 
p2  statistical significance of difference between test and control group in the presence of arterial hypertension with complications 
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Discussion     
In this study it was determined that construction workers 
are exposed to high levels of occupational stress. Similar 
results have been found by other authors who have stud-
ied the working conditions of construction workers [11]. 
At workplaces construction workers registered with stress 
factors that could affect the occurrence, evolution and 
flow of arterial hypertension, which should be taken into 
account when making the final opinion of the working 
ability of these workers [12]. In this study, high preva-
lence of arterial hypertension among construction work-
ers (40.3%) was established. The prevalence of arterial 
hypertension registered in this study is higher than in the 
results reported by other authors who have followed the 
risk factors for cardiovascular disease in construction 
workers in other environments. Thus, Prabhakaran [13] 
states that 32% of construction workers have arterial hy-
pertension, and Sze Pui Pamela Tin states in his research 
the prevalence of arterial hypertension among construc-
tion workers in 22.6% [14]. These differences in preva-
lence can be explained by differences in age among the 
surveyed population groups of construction workers (in 
the Sze Pui Pamela Tin survey, the average age of con-
struction workers was 43.1 ± 11.5 years, and in this sur-
vey the average age of construction workers is 53.8 ± 
10.5 years) and different lifestyles and habits (51.3% of 
smokers among construction workers in this study while 
there were 39.1% smokers in Sze Pui Pamela Tin's re-
search). There is convincing evidence in the literature that 
the factors of occupational exposure (stressed profes-
sional noxious agents and job requirements) can be fa-
vorable factors in the faster development of arterial hy-
pertension [1517]. Peters found that high-demand jobs 
and small controls over them, such as building workers, 
lead to a rise in blood levels of catecholamines and corti-
sols, which among other things results in an increase in 
blood pressure [18]. According to the literature, a signifi-
cant correlation between the high demands of work, arte-
rial hypertension and cardiovascular disease [19,20] was 
established. The restriction (strictness) of construction 
workers is reflected in the need to carry out jobs accord-
ing to strictly defined standards and according to the re-
sults of previous research it may be a risk factor for the 
cardiovascular system [21,22]. The external time pressure 
that as a professional stressor in construction workers 
means that the worker has no influence on the pace of 
work and decision-making that cannot be postponed or 
indirectly involves long hours. Long working hours in 
epidemiological studies have been proven to be a stress-
ful workplace and a factor contributing to the faster de-
velopment of arterial hypertension and coronary disease 
[2326]. Conflicts in the workplace, present in the sub-
jects in this paper, arise when the work or work rhythm 
breaks up, leading to the occurrence of professional 
stress. There is an increase in arterial blood pressure and 
less satisfaction with work [2728]. Unpredictable 
changes in the plan lead to the creation of new plans, 
which requires additional effort and stress [29]. One of 
the stressed noxious agents in the working environment 
of the construction workers is industrial noise. Clinical 
studies have shown that industrial noise is a significant 
factor contributing to the faster arterial hypertension in 
exposed workers [3032], where the noise present in the 
community environment highlights the harmful effects of 
industrial noise on the blood pressure of exposed workers 
[33]. Noise can cause an increase in blood pressure and 
the occurrence of arterial hypertension by various 
mechanisms. Possible pathogenetic mechanisms are the 
influence of noise on the increase in circulating cate-
cholamine concentrations released from the adrenal me-
dulla as a result of activation of the adrenergic nervous 
system, the effect of higher adrenal steroid concentra-
tions, the increased activity of the renin-angiotensin-al-
Table 4 Results of assessment of the working ability of workers with arterial hypertension in the examined and 
control group 
 Examined group Control group p1 p2 
N Capable for 
work 
Referred to the 
Disability 
Commission 
N Capable for 
work 
Referred to the 
disabled workers’ 
committee 
  
n % n % n % n % 
Hypertension without complications 418 245 58.6 173 41.4 105 103 98.1 2 1.9 <0.05 <0.05 
Hypertension with complications 125 11 8.8 114 91.2 28 27 96.4 1 3.6 <0.05 <0.05 
Total 543 256 47.1 287 52.8 133 130 97.7 3 2.2 <0.05 <0.05 
Table 5 Results of the evaluation of working capacity in relation to the value of OSI 
OSI Capable for work Referred to the 
Disability Commission 
p 
N number % N number % 
6070 481 203 42.2 181 78 43.1 n.s. 
7180 453 39 8.6 186 91 48.9 <0.05 
8190 416 14 3.4 183 118 64.5 <0.05 
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dosterone system under the effect of noise, and the effect 
of noise on the increase in total peripheral vascular re-
sistance [34]. Neuroanatomic relationships in the central 
nervous system allow acoustic stimulus not only to affect 
the auditory area of the bark of the large brain, but also 
the limbic system, that is, the hypothalamus, leading to 
stimulation of the sympathetic and vasoconstriction on 
the periphery, resulting in an increase in peripheral re-
sistance and an increase in blood pressure. Constantly 
repeated noise stimulation, in time, leads to chronic ele-
vation of sympathetic tone, which can accelerate various 
structural changes on the vascular system and increase 
the peripheral resistance of the blood vessels leading to 
permanent arterial hypertension [35]. Over time, arteri-
oles hypertrophy, thickness of the blood vessel wall in-
creases and blood vessel sensitivity increases. Profes-
sional exposure to vibrations, the same pathogenetic 
mechanisms as noise, can favor a more frequent occur-
rence of arterial hypertension and coronary disease [36]. 
Working in the presence of inadequate air temperature of 
the working environment is a stress for the body of the 
worker, which in time leads to an increase in blood pres-
sure and arterial hypertension [3739]. This reaction of 
the cardiovascular system depends on the age of the 
worker, the level of workload and the genetic predisposi-
tion of the worker [40,41]. There is increasing evidence 
that long-term work in conditions of reduced outdoor air 
temperature can potentiate the development and occur-
rence of arterial hypertension in exposed workers [42,43]. 
A monotonous work involving repeatedly recurring ac-
tivities is associated with a more frequent occurrence of 
arterial hypertension, coronary disease, diabetes mellitus, 
and hypercholesterolemia of exposed workers [44], 
which can be partly explained by a greater number of 
smokers among workers who perform monotonous activ-
ities [45,46]. Working in shifts and during the night, the 
happiness of the construction workers leads to the dis-
ruption of circadian rhythm and can be a significant fa-
voring factor in the faster arterial hypertension [47,48]. 
Workers who work in shifts due to circadian rhythm dis-
orders often suffer from arterial hypertension [49,50], 
which can be explained by the frequent occurrence of the 
habit of consuming cigarettes, alcohol and caloric food 
among "shift workers", and a more frequent occurrence 
of neuroses among workers working in shifts [51,52]. 
There is more and more convincing evidence that a 
chronic exposure to chemical agents at the workplace 
contributes to the faster arterial hypertension of exposed 
workers [53,54]. Some authors found a greater preva-
lence of ischemic heart disease, arterial hypertension, and 
kidney disease in residents living near lead smelters [55]. 
Simultaneous exposure to noise, lead, manganese and 
inadequate microclimate factors contributes to the more 
frequent occurrence of arterial hypertension of exposed 
workers [56]. Organic solvents lead to an increased re-
lease of catecholamines from the adrenal gland and to an 
acid-base disorder, which can negatively affect blood 
pressure regulation and circulation [57]. In a group of or-
ganic solvents, carbon dioxide takes a special place that 
leads to lipid metabolism disorders, favors the athero-
sclerosis process, suppresses the thyroid gland (can lead 
to hypothyroidism) and potentiates the development of 
arterial hypertension faster [58,59]. Constant exposure to 
vinyl chloride leads to an increase in the secretion of cat-
echolamine and peripheral circulation disorders [6062]. 
This study analyzed separately working ability of patients 
with arterial hypertension and its complications. The 
most important factors determining the working ability of 
workers with arterial hypertension are the biological de-
mands of the workplace (in particular the level and type 
of workload, the presence of stressed nose and those 
harmful effects that affect the height of blood pressure 
and the occurrence of complications of arterial hyperten-
sion), the functional state of the cardiovascular system, 
arterial hypertension, age, year of work experience and 
employee motivation. Assessment of the working ability 
of patients with arterial hypertension and complications is 
done by aligning the biological functions of the organism 
with the requirements, risks and characteristics of the 
workplace. In assessing work ability, the psycho-physical 
and psychophysiological potentials first must be defined. 
Diagnostic procedures assess the health characteristics of 
the organism, the functional working capacity and the 
functional state of organs and organic systems. At the 
same time, an analysis of biological demands, loads and 
occupational risks in the workplace is carried out. In the 
end, the data obtained from previous actions are harmo-
nized [63]. Opinion on working abilities is mostly based 
on the exercise of physical effort in the conditions of pro-
fessional harmfulness. The results of this paper indicate 
high correlation between the presence of professional 
stressors and the complete loss of working ability. The 
correlation of permanent total loss of working ability and 
professional stressors can be explained by their impact on 
increased job dissatisfaction [64,65] and more frequent 
presence of risk factors for coronary disease in exposed 
subjects that lead to complications of arterial hyperten-
sion of the heart [6668], stress caused by vascular com-
plications in the central nervous system [69,70], cardio-
myopathy [71], and atherosclerotic changes due to the 
action of professional stressors [7274]. 
Conclusion 
Professional stress is an important factor that affects the 
frequent occurrence of arterial hypertension and its 
complications in exposed workers. The prevalence of 
arterial hypertension and its complications increases 
with the duration of exposure to professional stress and 
in particular statistically significantly increases in work-
ers with working experience over 21 years. Stress at 
work is a factor that significantly affects the total loss of 
working ability of exposed workers. The values of the 
index of professional stress over 71 significantly affect 
the complete loss of the permanent working capacity of 
the exposed workers in construction. 
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